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(54) [%gg©^fe*9fi] Xi^|^::/^7r'1';^^sl^:i^&a^^tt 



(57) [!^^Bi3*t(D©a] 

^mco :^rS] fc X *y :f (c^i!) $ -y: ^ c <t J: y 

3|Ej<^C0^>-h1^X^^(0Al^^^jtSL. CtDAIt^ic 



um'^i^(D^mxm^i^MitLi^^mm:^^)v ht. 
g^^tbx'j-y \^^itLxu'i^^^)^M^^tzxmo)^m 
tmmt^xm^m^^t. 
^xm^m^^^rnxWi^m^mzT^^^^hiy- 



ttj^mmn^m^ mt. m^^ih^'kn^iz 

^:f3\^omtm'^f^^^t^^i>izmmt^m2on 

s^3|sfA^i^)£osl^x^^iii(S■tJ■L4^)^^ttlx'J •> K<b. 

m^m^^w^izm^^hfcmtii:^^)v hat/xia^ai 

cxn^^^th^^ik^u^w-^^^^mt. 
xni^^fzi^-h^xmi^tuntoutf^mtzi^cx 

^n-^^^^mt-^ommzm^i^xmmmt^^ 

mmimi^^^^^tji^^mm^m^tzx*} ^^^^ 
r-^fi&^;H&^# fc. tti^.^^ :yi^xmmRtJ^B,\:^y 

MEiil^ - <t ^^^^ ^ -r ^ x ^Slt ^ □ ^ T < ju^^ 

(000 1] 



mt*(Dh^mxmm±tz§.mmmmmLtzm'pm 
^izt^-ommzm^t^oiz^m^ji x ^sit^p r 

[0 0 0 2] 

[«£3t5£Dfitfl5] ¥mwtibib$^<(o^mx&^±iz§.m 
ommt^mLtz^m^m^Ft^mi^ihtixi^^, mf&^ 
hfcmommt. 'i:o^m'(>m=foii^mzutuiw^m 
t^-x^fz^. iim\zmmth:itt<^^xh^^. 
tcif)izimmoiEmtm^'pmp^vomi^^mmt< 

[0 0 0 3] zo)^oU^^t^ih^^i''<-:>t^o)mf^m 
^}^t^%m^nxi^ho zo^xxmoKif^^QyT^ 

i ^^'<>i3=7:^mwi±iz±mm^^im[.ti^v<D^mm 

urai and A, lida:to be published in Adv. X-Ray Anal. 

35(1992)" fzr^^^nrjoy. ^tcxwi^mm^ 
m^tLxi^m-^tixi^^o 

[0 0 0 4] vt^oxmos.M:^oyr^)immi^mz 

^^m^<Dmm^m2^^mLx^mt^o mmtz^i^ 
X. xm^^Ms'i^<Dxm^^^i^%^^^i^^ity^)[.^ 
^(Dxmm^^^xm^itL. xti^^jv^axmrn. 

[0 0 0 6] hi 2*#^. +^^:*:^L^^tm 

m^mi^XUm(oei^^t£{iXRM:foyr^j\.:^m^ 

Lxi-^^m^t^^t^. zoi^^izitm^mofztbsy 

[0007] ^fC03(ZJ5lt:^O7T-<;U(75^xC0^^ 

to xmo^^tii^nx-^^%±Emm^^)mi)^izx 
^i-^^^^mzmmf^^-yt^^c. zomw^f<^~> 
ommt^ihmf^t<^ityihii^o ^3t^^m^^5izt^'^ 
izn^^i^nB.^i^izmw<^-'>it±c%tzi!bm^mz 

t^-izUze/2 e±^t:^omwmt<m^}^^x 
jsy. wuPf-^^iizxutW^^^tiDWnmh^mm 

[0 0 0 8] 
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[0 0 0 9] tA^L. t^^0XnS,mZ^UyT^)\^m^ 

m^^(oun'^±tzm^ihMzmfS,tti'DX^^) . ^iz 

[0 0 1 1] :^mmtco^5tji^mizm^xt^^iiritc 

T^i\^om'^^-s5mizLx tmikmrn^ \zm ^ m ^ 
imt. mi^ximj^^^m^ommm^tmt^t 

[00 12] 

xmm^^<om^t-^<j>m%iz^':^i^x^wi^it 

[0 0 13] :^^m<nxmRMzfoy7'<j\^m^m^ 
Its >^0xwimtm±t^v^ >i)^xmmt. ^ 

^i^- \^ikxmMttAnta)tditf^mt^^thun^ 

m^^^mt. Um'i^<ORMxUtmi^ii:Lib^^iti 

fzxmo^m^^mthxm^m^^ts mxm^m^ 
m^ikxu^m^mzxM^ti^i^- h^xWiMo^io 



2ti;x^^ffi^S^saWit>iStt$;K.tcV" hlitx^m 
t. X^^Mzi^-hitkxmMttA^^ totit ^mzjt 

i: x^0^m^ ^ (Dsit t/- s x ^m3b<fiE X ttj 

[0 0 14] *^^<Dx^J5lt::^D:7T<JU;l^iSS 
li, ^^:y'i^oxm^^%^t^=7^>^x^mt. B$ 

^ x lb) dai^ ^ X u%o^75^<r>^m t 

m^f^^^t^^o izpmt ^mmn mmm ^ u v 

{^mmt^^itt^xmm^it^^t. ^xmm^ 
^b^©A^btiil^$:f^. unizm^^ti^^:$y3\^izmt 

nt^t^i^-^^xmiK<D^^l5{^<r>:^^^^'^^t 

^m^*)yht. m^m>^')vh^irLxun^^)R 
i^t^Ktzxf^0Wim^^t^t^xm^m¥wct^ ^xm 

U1^a)^Mniz^i;cxn^^^t^mm^^^^^^^ 
^cx^<r>wf^t^>>oRi^'^~ ^^xw^^tm^xmi^ 
m^^n-^^^^^t-^ommz^rsi^xmwinm 

jr^A^x^fSL^fi^trnz. ^^.=7^>^x^mRna 
/M.v>gg.^fti^a^^^.^^<D.^aaf±a-^> KR± 

^i^Mr^^- ^tkxm^<nm^ikisizu,ntm^^in^ 

[00 15] 

[f^ffl] ±,^m^<r)xmRisi':f^yr'<}im^i3mz$i 
f&^H. ^iy-hikxmMt^^^it^ti^tmz. s^m 
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[0 0 16] ±B^mm0xujs,iii:foyT<}um^m^ 

n^o m2o^numm:^') y \-t•^i^>m^^f~u-Y' 
LXUn^ y Rm^tlt:: X ^(DSiltA^X ^^tti^ © 

\z^^)mm^h. mxm^Bn^m^t^xm^m^mzx 
^^h^i^- h^xm'^m'Biif^izmm^^^^mz^ 

{zi^cx^oum^i^oKMi^- h^x^-^tm^^xm 

:BLifi^m^^w-^^^^^t<f^m^miz^ ^j-^omi^ 

izmrsi'^xmnmm^M^ 

tis m'^<D^mmmm::^')v\-\z^^)=7^>vixum^ 

o^mmm:^'}^ ht^>>\hi^i^tifcxui^<i>^^i5^ 
<D^m<mz<o^mmm.m^') y \^iz^^)m^n^^t 

It K ^ X it X m^^it^miz ^ y m^it 

^tis xmm^it^m^ii>mm^ti. uwzmM^H^ 
^^y3\^{zmtn^^t%^>-\-mmiK(o^^i5\^o 

^ittx^m^ ^)KM^^tcxmmmi)^x^^h!^^wc 
\z^im\ii^H^. x^^aj^siiB^x^^tu?^©(iA 
it$ti'S>^>- hi^x^m<Diiis:^ici(c^ai^^s^S(fCcfc 

\^Bi.u^m^mt<umt'^io^M^M->'-hikxw^0 
s^Mnizj^cx^ih^^n-^^^^mz^^jm^^^ 

itcx^ount'^hOKMi^- hikxmi^mExu^ 
^i^xmwim^fi^s^ 



[00 1 8] iai cfct\T^-r>*^x^^i cfeytiiitL 
tcx^m2(i. 7s^}v\^3{z^^}m^mmu^ti. ^ 

^oB^i^xWil^izu^o ^om. xiimfel§6 

fe^bt -5 C <t J: y i/- Ktfec^^fe X^m 7 ;6<4| f,;fi 

[00 19] i,>^c:cDmfexjim7cD5i^T:^rSi^ytt 
in. mfex^m7CD5ifr:^fRlt-^^^)M:^fRl^x|63i 
xS-^mzt^o iy-y-^x^Mi tW^^^ 1 i:C0¥fTl± 

1 1 ^X^^7(CJtL^E0fittf^tt^<tX^m7ris^ 
^1 1 a®rci&^[lietti,0^± (L) vd^^H. 26 

(Dy3\^lzi^~ h^ORIiixmMtU^XEM^ti^o 

[0 0 2 0] ^tUXU-y hi 2&0::^tij§|1 4 ^ L 

4^Rtan(2 0) iRimmoym^p'bt^m^^'jy 
omm) fen zi^^izmM^-^^if^^^MzxwMit 
^Hix'j^y hi 2^aiiiL^m§&i 4ic?iiii-r^o 

[00 2 1] X^m7<D¥^Tt±(t^5[£H K^efc^SIt^ 

#(4Sf±. ^<D'7'{>L±<oi^Lntz^nuzs^^^ 

t^o fin*., ^ttix'j^yhi zommz^Ltc^m^ 

1 4^if(S:^fqifz^gLr:eitti^'J'> hi 2C0^;K,^';Pi(;) 

i4sr'i^]@Lr^fcx^(05^]t^«. ^mttiif. ^ 

S^ISlDUT^ttiSSI 4^ Rtanl2 0)T*2Sa:HI51IC®il 

^a^iir^tb§ii Aiz^^jxuo^^^w^. tfjit 
rrtJittf. KJisii i<7)^'f>L±(D^&sr*(^)Slt::^p 

[0 0 2 2] 

tho m4lSLUm5\z:^m^\zmhxn&M^oyT>( 

^x^^m:foyr^)\^m^m^<nmmmx^^}. me 
{t^<r)Wf^^iSLXjh^m^<D^^^x^^o z^ih^mtz 
^bu^r 1 (i^o^x^iST^fey. cu^-^y htm 

miSf 'SX'J hr\ ®J?0. 0 5mm. 1 0 

0X2 OmmCD^lS^O. 2mm^R|r-2 0 OtfeSJSL 

[0 0 2 3] ^JSlXSSltXUMOWimWitmX^tt^ 
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( 5 ) 



5<ta)r0lPi$2 0 OmmfCLfco 

[0 0 2 4] 6(ix^mfe§&r*3&u. ^^^^^hli^ 

hm^^^m^ (jEitstts i (1 1 1) ) ^ffi 

- ht^fl5X^^(±^^^^=fe,7K^X|^^,!:7i£tj, 
SSIgA^sad^^cf^o :7>rv^5'^7)li^tx^i3g3^)^^>:^5^l 
:^fqi(cgsiyaiLfct/- h1^cox^^(i^^3t^t;K¥x^ 

[0 0 2 5] ^, ^-VVtWU^^y h^^a5D^3t^^=-A^f»tii 
I^LfcXm^(Diiff^ffi]^y|fii:L. X^^®(?qr'y^ 

<t^^„ 93to:i 0(igs:*4^$mfiE^^sS*4c7)®i!j/c 
[0 0 2 6] 1 2ii^mxu^y h. ^ Aimmizxisik 

Hb^ ^^LlZLfcc fin*). 1 5(i. :gltliX'J*y K1 2<t. 

^^Htcmm-^tLxomm^^th. ^tiixg^>hi 

2Stj:^tll§f 1 4^^ofc^tf)^tiig!j^|ft^^^^t?® 

izmwix^^^5\zmf&^^. mmm^reiz^imm 
nmizt^ji^^-^x zy5\^izm.m^^t^^5izmm^ti 
xi^^o z<D^oizmfS.t^zt\z^^). mm^tit± 
<m^L{zunizmt>^^mmm<'^^^ttJi^fz. 

[0 0 2 7] ±aBmfiSA^t./d:^»xj^j5lt:?p 7 T<;uiffl 

[0 0 2 8] ^-r. ^•\'>^-ju:/3'y h^ii^i'jte^^^y 
tiiitLfci^- hi*x^^i?^mx'j^v hi 2^ii^<fe^ 

fcSEli^i s^SIHt^o C(75(4S^^itoitfcg9:3tf 

>xizun0nm±^<ofp'bmt^xmiz~^th^o 
izf^mm^mm^ oizm^^^^tixi^^m^^mtz^i) 



[0 0 2 9] mzxWi1K7 t^n^ lasto^frti^ 

Slfc<fc y ^it^ScD4>ii>^A<gd:)|£4 1 1 ^©±fz^-5, 
[0030] 5^^^r4i^T^4(D5l^^7^(cs^3i£41 1 ^liJlEi 

f^mi^^mm 1 o (1 J: y m^o^mf^m e ^ fc^^-r 
^omi^-y^^xm^iiwm^ ^±.\zh^n^^ 

g4iiC>tt±a>^OL±r'2 ei0:^r£]ici/- hi^<os 

I^X^m<!:?^^■:>rJSI^$tL^o C(Di«^lc:^tiiX'j'y h 
1 2$RtanC2 epfcttSlfi^l 5 fC'^^;K.'5»^HJ^^ 
I!l^^fcj;y z:^fp]^CiIii^Stl$-tJ:ttlfSI^^4^fcx^ 
iO<?^^aiXU^y h 1 2^®iiL, ^di§|1 4fcir]iit 

[003 1] ^ttiSli 4(7)Mii^^^Xx'y::^6*j/c 
^7^C<!:^CL. 15ij^ffXi^'v:^l •C&f;'91^;txfcX^CD5i 

::^2rtfjil$tifc3i]g^y^ y i 7i*3(D^-^>:i!.;i.2(7) 

U 1 7p^<D9-^>^J\^ i <Dir-^ 1 {Z^t^t^o 

[0 0 3 2] z<o<i:5\zLX x:f2\^izxmi^0m£Hm 
fcii^l 4^j£§Lfc^. ^tli^l A^tm^WizMtc 

com. unnm^m^\^nmm^^'^±^<o^^^m^) 

^y^ralfix j (0{iScDx^si^:^p:7T-f;u^^^^, 
LOO 3 3j :?:^5gi$qfcj:n(s. -WB^o^umn^mmx* 
un±o^^ >iz}^^xxf^Mo^-^izs^jtt^mm<Dx 

^SIt^P7r<;i/A^adH^i 4(Dj^gxi^'v7^S[fcMt 
[0 0 3 4] *fcl#f,;tifc^i5^^^^^^$T^^x:fn' 

1 &mzmijittiit. um^p^xommmttmrntzu 
mxt^o ^i^izumm'^mm^^m'^iz^mttiit. 

[0 0 3 5] me\z:^mm<omo>m^mo)mm^7rito 
:^mmmit. ±K^mmm{z^^•f^^^^>^^Jlo^m^ 

1 A0itt>^)iz-^7z(D{^L1§:Wimm^ihm^ 9^fflL^/c 
tor^^^o -3)C7u{iSS!iSi^^ta§§i 9tzit^t^3:5 

0mm. ^i^^ 1 0mm. <4@^^fi?t|0. 2mmCDPS 
PC( Position Sensitive Proportional Counter) ^ffl 

l^tco ^•^'>^^JHa(i-e;u^^-^>;^.;UT:^^-rif 2 i 

J: y 256-102 4 5^■^>:^;^i(^ffSlCil-<^cfc 3 

[0 0 3 6] 5.kixWitmm:^^)y hi 2^r'3Kfc^^) 
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[0 0 3 7] liL±<^¥jli/Ccky^-V>^^JU?a^2 5 6(Z 

1 7l^(7)#T•v>^;^^Dx-'5'^$iJ^^a^J|£^±a)^-r>L 

4 ^ A' >^JU53^^ tinxfct^-y: 6 4 jSi<DJ&l^:^a 7 T < iu 

9 (0^^:^*^ 5 0 mm. X^^ 7 (/JijiSA^S 0 m 

t6^t>'^. ^ ±3 0 mmomi^izmL 3 B j^omW- 

i5\^ im^\z^^x{txi5\^\z) ic5s:t. ^m^'txi. 

[003 8] :^mmmx{mmm^xmi^<o^i5\^iz^ 
^t^ztmL^z^m(oumfkmtM^xum±<oh^v 
i^iz^i^-oxxuiiomzniit^t^mmoyxm^Mz^a 

wi-^m^Lommzt^^zt. m^iz^^mwi^ssn 

4. meiZTTsLtzmmmtmcx^^o ^^mmmtm 
4. mGizir^Lfzmmmtmf&±. ^ti^oim^^^ 
mizBf\>y>m<Dm^^^^^^2 2^mi\ mtn 
motzxuMti^^). nm^^^unmyiizm^Ltz 

KI^T. 'J *y h CD^H^^ 2 3[Z^^}'iio^o iZLtz^X 

[004 0] S7r-i3t>T2 2lta/N>V>MJ?lft^a 
AitmmXl^^tti>fz^Oy^^)V aitf^ 

WoxihmLtzxmiti^i^^iz^f'ji^^^ti^tt^iz 

^At^^'O^X^^Ztt'^hm^^t^^^ (L) ^ 

[0041]^. Si (220) ^sit®<t-^i>a/N> 
ffl^S^^3feS§2 2fcx'J V h4;!^^^,^ll^Lfc^^^^^# 

otcXmm^SQItL. ^<>L±lC||^^2Jt(DX^^ 



h 1 2 (t^OLiCOSgllR^a OOmmCsS^L 

fzo 1 1 co.H^iiS^aat*4f^i^ • {iSSI^^^ 9 
0 (0(*gs:3|sj---0xiimoAlt^]t) r'2:^rnifciiji^ 

[0 0 4 2] ^fz^m7.'}V hi 2tAMX'j^y h80 

^cifcjcUSttx^^^tULf-o i^ii^, sit:^p:7T 

{ooA3r:^mmm\z^ici\t. vs.'^^iz^^^mt^ 

{z^ cfc ^)X^i^um^t^^ y ^Sirf^^RT^fr/d:^ <!: t^ 

[0 0 4 4] tfl\z:^n^O^0nmm't^B\zir^to IS 

r-:^7c(DiiSSE^M^l±l§§ 2 4 ^ ffl C >fc t <7)-Cfe^ o 
*:^]5fe^jrMiX^^CD5a3|s|'-^^OAI^^jt^^^-r^*S*ll 

^fcMtOX^^^fiSltL. -;jS^7C(D(4^S[@ig!^ffl§g 
2 4-ex^mcoitiS:^ini(-[iBa^fiS(DlilSi^. ^tr^^ 

p?ipi(c(±j5it3^p 7r<^u©^jsm^^f^B#fcsa^-r^ 
n-^(r>t^m,^x^'^\zmm\tr ^zt t^^imzT^ ^ t c\ :? 

[0046] 

(f. ^mzmm^x^t:^^'y^0xwmz\^. i^x 

ItO X ^stt:^ P 7 T < JUA^^ia^^ t ^ C i: A<r* ^ . 

^Wi^uyT<)y^c>^m\^^fmi^^\z^^ 
x^s mi^x {mw%^mommnm t^xmzmm ^^x^ 

:^%^OU^±<J>=^^:^{Z}^^^X^m(^^nm 
<^^^mx^Wi<^xU^m^n-yr^i\^^m%t^ 

xURi^^u y T ^ }\.^%^^<nm^mimxh^o 

[1112] tEfe^£Dx^SM:^P:7T-f ;uD^^S^5fv1-^ 

^mxhh. 

[123] x^Rl^z^oyr^ ^\^0-mt7n't^^mxh 
[04] ^^mz%^xU^mz^uvr^)\^^'^m'^<^ 
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(67) mtrA3it«)ni&] 

i^^<nv-h«x*|iilc<ox«A*«3lfi-. ::©x»tAt- 
tt*^^ >«(xtiRd«^itiH$n/txai]R(Da^iftioi«)ft 



£im»&c?siixii«aijB-ttu<>««mx'j V Ka. 

tt«tti;^'J!y htJM.-CK«J;i3SM5nfcXI5l<0»JJE 

^tttb-T'&xtsittth^ft^. 

ttx«ittH3^R«ttxi«ttia¥»c:x*tan*i^- h« 
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P. 02/12 



lilli of Um liwestiea 

M«thod ttod Dmoe fia Mfta»miiir RcOocted Profile of X 
Sow of GUtmi fiff Patmi 

gmecatinff « ^aet<«Ii^ped X reflux bavis^iD ans^u apertiut in 
lidB^irise directiozi. monnrfnttmafaiiig the dieet^abeped X nf flux, 
ibcusiiic monocbrome aliQet-ehjiped X fiuxm asux&ce of e sample 
thxoudi a alit, econiiing Uw iaodemt ani^fi cf Hie sbeet^haped X nj flux to 
the aun^e by mimng' the alit atepviee in tbe lucieht'wise direction, of the 
inonodirome eh«et-Ahatied X ny fhuc, end mevia^ a detection porticm is X 
r««dstectifi= sess£ detectiac k aheel-i^uiped X rajr finx refiected from 
tlie ataiple trcarSaz to ihm ijuadent «iL|^b baaed m a pmeoibed zelaticm. 

2. Adevieelbr n!e«aiiiiaB»xf£toeeedpnfileofXTaj^^ 

a Iine-9ha|Md X evnxcc £ar ffeneratiDe a lin^-eliaped X ray flax; 

a fint divercence twtzictiacditibr rtstnoing the diwxcnee of bd X 
m flnx emitted frnm ihe 1lne-«1uiped X »y eowa in die width-wiBe 
durecttOB eftbeXxvurflux; 

a aecood divvgeAoe lestikijtizic aiU in zettiktz^ 
an X re7 flux enutted £raia tlie fizat divergsin zeatzac^^ 
wiee direcxioa of the X ray 2lax; 

Bieane for e&onoehxoi&«itmna a dheeVehapedXroy flux emitted from 
t2ke eecead div«x£eace rcaccictina ^Ait: 

a sample aoppovtiiia baae iadedui^ sample inclination and position 
adjure meane lor a^twrthx^ the positioii of a eample; 

• 1 . 
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•ample angl« Tainring XDjeaaM tor afiannhif m angUfotmedljy a 
ahMt-thapird X nqr flea inddent lo a aad Bample; 

a det0ctiait aDowine IB X ray reflected from ft aample to 
tJberetiuroufh; 

X N7 detection maana te datactiikg tke isUfiaby of itt X ri7 
xefleetadfiraon a vaiSpk tfuougli tli« datactiim dtt; 

detection ptttcHian. nRaiinmg nnusa ftr acawnkic stcaightfiu ward tha X 
ray detoctaoa meims in the ividA'WiM dirocti^ 
flux inddaat to Ute X rai detacticdn means; 

a detection portiao aupportiii^ ba«a lutvinc placed iberMn said 
detectaoaibc, X ray dfltxctlim means and datecdoit portiiu acaoaiiig mttngr, 

datactton portion sapportmy base *^^"«^'*f oteana for an^seaazmif 
tLa detectum aUt andtha X toy datcctim means on tbe detaetum ponion 
supp c a f tu xc biLse ba$i^ the ASsriscn ssgls of « abttH-«h»p«dX ray fiu^ 
leftyted from a wnple; and 

control xnaanxtecootcoOinctludzivins^ Mid san 
wanirine ntana and detectum portiofi anpport&ov base arannlng meana 
baaed cm a pa%0cxibed talatHm aucb that a flbeet'Sh^pad X 
fim a aaittpleia detectBd by saldX ray detaclion mean* baaed on the angle 
Jbzmed by the indde^t a h a H >abaped X ray Sua and the sample, said sanqile 
an^a arwTining means indnduie a arannTng laecbaxiiam portioo Gar 
rotacaUe acanidnc by dnvrnf a sample to xQt«te, aaid detection p^ 
s^qypartiAE acanmny maans indudinr a scanning mechanism portiaii. for 
franiriog straightforwaxd said deiectiiia slil and d^tectioii means piovided 
on said detection porcum mppertinc bfiM. 

3. A davice to n<>airoring a reflected prq61a of X rays, comptisiiiy: 
a line-^haped X ray source generating a line-shaped Xtay flux; 
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nr fiux cmttUd ftm tile Iin«-i&Ap«d X m sinu^ 
Sitdkm of tbeXnjfliuc; 

a tecoad divcripBnM reatrictme «Mt ftx TeatrictiBg th» <fcvmfftwi cc 
«n X ny flux endtttdfrott tiie flvtc divagenee xe$ti3ctia9 slit ia the h«icM- 
wxM cilnctiQn of tiie X i^r Qia SD M to pTOPtd» an upilir 

auans for mooodiiMifttiaBf a flbeetfSkas>od X nf fjm emitted fiom 
th« seoond divergaifie mtfietiiic ^ 

X ray fitu inridflttcc manna 6v detenmnw tbe ]|sicht-wiM six* of a 
■hevt-Ahcped X ray flax caaitted frtmt tbe Mcoaid dtvezgisBa restiictbas sliC 
and luving on aapilar apertiue tiia hd^t-wiae directioa a£tlia flux 
irradiated upcoi a aamjde; 

adeteqtioa fiEtfotaUiiwixiganXniy teOectedfroffl awmpiatopafia 

Xray dataction maaaaftMrdatectingtfceigtenxityrfan Xny 
lefiflcted feim a aainide ilunni^ tba d^tecti^ 

datectim poriioa acaimiai laejDS fitt mniiii^ 
ray deudiofl meaika is tfaa wid1k~%iw dueciba of a 9^ 
flqxiaddaittotlieXw detactioa naan*; 

a detectioA portiea mtppar^xa^huMe haviav|ilaoad tbemn said 
detectiaa alit. X car detectifin ai««iii and detectioa portion jcaniring nieans; 

detccticni portuui sapportinf base seaanini; aieaaafor ancie-acajmiDC 
the detedicia aUt a&d tha X tay detection mdana iKi 1^ 
suppoTtini baaa baaed on tht nflactifin an^ of a abeai-shapad X xay flux 
zaflacted from, a sample; and 

eootrol meana tor Con trailing the drfvtng of axid X lay flax inrt demf 
rneaaa end dsteetiaB portion aappQftme baM ecaanin; maau 
prescribed rdatian such that a sfaMt'ah^>ed X ray flux reflected ^om a 
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aampla ia detected utt|»lft X nr dcMlon 

fofiiied by tlifl ixiddeoi diMt^chaped X Jay fiux «^ 
monodEiramafiiaAff metsia iaHiiiHng « Jdu&saoa type eoncm e6«tai 
di^eraiv^ ricagtegt, a«id X ray flta indrfwace nwiti indmfaie • riit havinc 
■ snppoftiaf nweha iriam c«p»titooC«tni|^l ilimwai d<c«ini^ saidixa*- 
ihaped X-r«y 901UIX «iid nid concm mito 

caac«v9 cvyvtal duptfeiw dcmeofcbt^providftdoAaKoirla&ddrdle,* 
aunpl^ Mnf pmvidtd «t thm pocitina wbcuv a abe rVri iiped X ray flux 
esaittad firom said JohaBSMin ooekm oystail dispenm deniat is ibciMed. 
Detailed DMnptioa of the Invcntioo 

Applicable Held ia tlie IndQflter 

prwMt mv«nti(A rdatflfi to a deviOB ibr msafoiiaB tlw 
pzf^e of X lays auitaibk for meBsmia;, qokliy or in a nondeatnictive 
manner, the difltri]>utiaa itf ihe ^liekaess rffihna Is^ered q& & tabfttafie in 
a matarf al ox d^ement xa iJm tadmolocical field of Uquid ajrahd Jxaplajr* ur 
aemicanditctot. 

Pxiiir Act 

Matccak or lim^ta havittf a niunber of films Us^^ 
aubstnrte aze vaod in vazioaB ^jx^itrtJogt/^i fielda indodmt the fi^ of 
fiBiincondnctcur. Tim tjiif^^afip of nftultant filnia oftaa ^ ff'*^*w tiie 
eharacfrigtfca of the raatnial or idcment and di«z«£qcze atboold Ii« 
oontRiUed locutate^, and accnrata meammment of the tfaidkiieso ox tho 
mtasuz«9ttent of the thichnosa diitilbutiofi within the material i« 
indispettaaUa to this end. 

From this 'vifirwpoixit. there hiVOpMposad acvAnl coaventifmal 
msHhods of nmaretinc film thiTrVntiiui Among pxopoeed molhodi^ a oietluid 
usine Ike reflected pnrfDe of an X xay can advaatofieously measure the 
thkVfless of a metal film tti a atubstiate of a mat»zial not txaaopazent to 
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liditmh aa«Si»ab«tra«e and • f^mm gahatrata or the tMrlnw^w cfa 
number «riii«tel film*. lldaisTfpattBdbf ifa«p«p0r*K.SakttmKidA. 
£da: to beimliUshediii (tk) Adv, XnjAntL 2ft (1892)". aadniek an X ny 
reflectance measuring drvlce bsflfedim the method ia auwenaeBy 
avevleble. 

Tlie general prabeao itfxneanzvmatt 1^ A GOBVflDttQB^ 
mwiirtnf the reflected profile afXnq^wOl be aaw deecribed by xefercniK 
toFlg2. InPiff.l, tttXTeyfrcnaaXnreoiirciliemo&odlitei^^ 
Onede monodbiDOM) by aa X ray moBechroaiBtaMr G 9uc2i ae a esyetal 
gpectr o freph or a filter, and a reenltant vosocbroiiie X zay floji 7 ia ohaped 
by adHaaedesittdazidtbettdixttetedivaoAeaiBiile 11. Then«the 
intensity efanX ray reflected from aample lJiaaiea$iireda9efiinctt(mof 
the an^ d of die X rey iadideat te aample It. 

Sample U azul a detectnvheving a dctect&os aUi IS aie rotatwl and 
acanned while keeping the zelatiod repreMaUed by 0/2 0 to meenure the 
reflected profile. 

If detectioa elit 12 ia emitted, tile reflected pxofile uidrt be meeevred 
au&ply by eeannin? the $ of the seaple ^ams a auffideiitlf Luce d«t«et«r. 
ia whidi ceae alow Sfi^ reeola becxnae of aecattexing ny. 

Tiff. 3i«a9ClMDUticxepEe9eeutioaefatcflsctBdpro&le. An 
03ciUaci«k patten is ccnerated in en engalir ngioQ eli(thtly letter than 
the entixe zeflectiiin onele detennined by the wacvdeeg^ ef an X ray end 
the eaatenal, and the thickaaa* nffilioa may be pro du ced based oa (he cyde 
of the tadQatioa pattern. As can beieoiftemTjg. 3, thee«dIIatioti 
petftem ia geu eiat ed in a very snail angular regioa. an Incident X ray and 
the eurfaoe of e sample mtut be suffideotly parallel bclbn loeeeiaenieAt 
and the conrentiodal device meesarea osoe reflacted profile after a Bogle 
a dj aa faaoui ol the paraHdismi of a aample. Ae a lesult, Uiicfcnett ac only 
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the ducknm dUtzibaticB. a sni)]4ff l« tzu^^ 

obUan ft rtsfiected profilft at eadi of frreocribcd meBsaxin^iroBitiaDSia ntdbr 

to obtain ^ihkkaeaa dbtzUmtuu for the entiMsaiMB* 

convantiiHial dcviee alao cmployft « tota(tiaf m^tipniini to yrftm 9/2 0 

scaaaiag whete the iMtint isfis of a sasiqplft bftM and a 
nmtt, and a pavaUdiAm ft^utiBff ttftcbanifttt te 
And a iftmplf traiulaium xoechftniaa are pzovided on die sample bue. 
FkoUems to be Sdvad lir tbA Iikventkm 

tlie meaauMnust ef thkkti&u by mcftduriAf the Nflacted pr«£ZB of 
Xrays a« deacnbfldabdire i* aifvantageoaaljr applicable to any 6^ect aii4 
provide* proQse xncaatirinieat. 

However, the mttaftorcttcnt of the thxckneaa distidnition by a 
coavcxilionaii device in laeaiuhiif 4e reflected proCQa of X ray* t» 
Bflft«ntia2Iy petfiMied on a pouitrby-poiat bflysia, a larse jnuqber of xeflected 
profiJae mnet be measmtd while ei^^y the paxaDelism between aa 
incideat X ray and the tQi£n <rf a sample fbr 0veiy such 
ordg to maaaura tha thkkneM djatabotiaa, thua. the maaautcmaat of 
the thirfaew dutnbrutini takes dtatdvantagaoiuly hmc. 

PujthettxMxte, ia tibe eaapU base used in the cowentiaDai device for 
measuiiiiff ^ Rdectedpxofilft oCX rayt. the ana off ecansinc the an^e of a 
sample and the axis of scaanxnir Hbs aag^ of the detecm are the same, a 
Tnertianiftm <br the tmsUtiQa-ftcaiuiiac ftndl the p'azalleliaqi-aitfuftaient of 
the sample itaelf ijidiflpettsobU tat meaaiumc iSie tKickneat dietzxbvtion ia 
previdodoa the soBKpJe baaa. whioh iDczeoeea the sice cf 
itaelf or epmplezea the caostractioo m view of iU applicability to lareeaize 
sampUa.^ 

Tlie present invBQtiaxi ia directed to a tohition to the proUaaa. and it 
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ia «n <dMaot ofiheinvcntifa to ffroMt a meUiod mod « draoe for ofeevariiic 

a reflected pnfilB ctfX njB lAicfa paniitt a nnmb«r dfv^^ 

be BiflBMiied vitii enlyaaiiiiJepaaUsUAidadjaatae&tafasai^^ 

Kiliured fbz a4io'tiiie th« pontiin 

feqoired for maaioiiiif tfaa tfakfauaa d^^^ 

•uBpla bu8 to btt riiBptifi^A, 

Means fbr Sdviiic the fkoUema 

By a mcitiiAd of aeasnnAf t3k£ zefibcted px(£b 
ibtt pieaeni inventaoD, a dieet-ahapcd X ray &ux faaxisf an aneular 
apavtimm thelwiflkt-irive &ectioa la K^Mcatad. tfae<]i«ai*alta]>ed X my 
flux ia mads ntowicliToms, ^ Bsonoehtome abeei-dbuped X ray flax ia 
foeuMd Ota a sw&cp of aaaxople tlmim^ a aHt, the inddont an^e of the 
flbeet-abapadXray fioz into the aaxaplau acaanadby aiovinc tba die 
jtepviaA 12! }iei^t-«'ied diittsrtsGSi of tha mczuicSupoaw sKeei-Bhaped X 
ray flux, and a dut^rtinn portion in Xmy dBCacrtiim meana for dii«ctiaf a 
flheat-^kxped X xvy flna seAectad Cxom the iHUopU li novad acc^^ 
inddaat aaf^baaedonapvaaaibedzdatian. 

A device Ibr Maauzinc the leOeeted profile <^X raya aooordinf to the 
present inventton indudaa a lin^-diapedXTay aooice for genesatiny aline- 
flheped X Tay flox# o BtA divez^enca raatrictinf slit fox rttatrictinf tha 
divergence of an X lay fittx amittad from the Hna^aibaped X zay aource in 
the vidih-viae dixectMn of the X lay flux, a aooond diveigcafa raatxieting 
alitfer Ee9trictine^*!<^vaK2Bnceitf anXrayflaxeaiitted&om the first 
divtxtenoe wa t ik tU ig aHt in the hejaht-wiae ifinctiea gf Uie X ray ihix, 
meana £ar raoaQchromatisnB a sheet-ahaped X ray flux amittad firom the 
aeoond divercence mstnetmc aUt, a aample supportina baae ladudintf 
sample indinatian and poadtion adtM^S meana fiar adjnstinc the position 
of a aainpb» aompla angle Bteanaibr acannine an an^Je fbcmedby 
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• ■beet-ah^ped X tmj flux inridrnt to a mmplb and the sampK « detectUm 

»r det«cd«i meafu 6tr detocCInf tiie intosity 

Tanning itzait^tfianrward tfas X My dvtecttoa bMOft ia tbeividth-wiae 
dixealiQQ of « duefc-ahiped X nj flaxiaodent to theX ray drteetiQa meana. 
a diBtectian p«artion aiffpoxtiiif liase hcnnc pk^ed thmoa said detectxoa 
aht, Xny deteedoii oseass and datacttOD portkm acdmuop meam, detectioo 
portioa supportinff baae ■ranningiwta for anda-acaiming tht detection 
aKt and theX ray detBctim mnana on tLe detectioa portioa auppoitin^ base 
based «a th« MflecUoa angle of a aheeV«haped X tax Rfl^ 
fliDsple, and conttol meana fior co&tndliAX the driving flfaaid sample antle 
anann^C meona and detection poiioD stqqpoxtisp baae seanninfftneona 
bued on a presccibed relatiaa aucb (bat a shee^abaped X ray fLnxiafloeted 
from a ttmpleia defcectad by said X ray detectioa ak«an« baaed aa tbe ani^ 
formed by the inn'riwit abcet-ahgped X ny Slax and the sampla. Said 
saasple an^e aranntng mean* indndei a scanning ttodianlaBi portion for 
rotatebte %rnnnnic by driring a aampU to roUtB,aaid detection port 
supportitig nranning meana iAGlndeaa aeanning macbamtm portion ibr 
aeanninr atraigbdSorvard aaid detactioii ^ and detection meana provided 
on said detection portion auppoztinff base. 

A device Ibr maaanzlttg tbe refiecttdpzi£le o£X rays anarding to tbe 
pzeaent inventian indndef a Hne-abaped X tay aoiuce eenmting a Una- 
4bapedX ray flnXr a 0rat diveneflce lestaeting alit tor Tvatnctiiig tbe 
divercAAce of an X ray flux «mittad tram tbc line-obap«d X ray aovxce in 
tbe vidtb-ivise diraction oT tbe X ray fiu, a Bocond d^vert^oe reat^^ 
dxt for restdctitt^ tbe diver^Enoe of an ^ ray &ia emitted from tbe first 
diverseaoe xeitzictinv alit is the beii^Vwise direetioa of ibe X my flux aa 
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«h«ped X My fioz emitted frm the Mcind dhnvg^^ 

X ray flnx inddcniie meaiK fa detenaiBiog the b€icfat*w« size of a 
iheeudtaped ^ rajr iha emitted frim iIm sacmd dzveif^^ 
aadhavix^an imgiilu vpottUM ift the kdglst^wiMdizactiaiiQftlM flux 
a 5flZB|i]e, « dHecim i2tt fa allowing an X Jay reflected 
ftfui a aaniplc to pass tfaenthrottgh, X rar dflte^ 
the adleoaty w( an Xny nflectadtrom a aampla thzimgh tha dctectioii mHi, 
detBctiqa portioD grannine mcaaa far grannTng atrgightfaward the X ray 
detfictioD maana in the width-wise dizactiea of a ahcatahapad X ray fltu 
ittddcdt to tibe X ray detection maaoas a detactioB poitioa aopporttng haae 
having idacedthamn said detactiatt«til,X ray datectkKmaaxu and 
dataction porttoa acaaning maaaa, datection portion anppsrtifig base 
Bcannhig maana fa ■agfe'acartmng detectzcs sSit and the X 
dateetxon meana on tha aatection povtioa aupporting baaa based on the 
tcflactioa angia of a ^eet^ahapad X ray flux reflected £m a aa&pla, and 
control meana fln- eoncnilliag tha doviog of aaid X my flu inddanoe meana 
and detaction pottian aopporting baaa acanning maana based on a 
pf aacxibed relation sudi that a ahaet-ihapad X r^ flux leOactad &om % 
sanploia datectad by aaid aampla Xray datoeCion neana bacad oa the angle 
fbimed by the inddent ahaet-sbaped X xny flux and the sample. Said X 
ray monoduoguitirinc maana inclndm a Johanaacn type concmva crystal 
dSsperaivc elaoisat, aaid X cay flax inddeace meana indut^ a «1H having a 
snpporbng mechaniaBi capaUa of atraigfatfaward acanning, aaid hx^ 
abaped X-ray aouxcv and said coijcjv p siufice of tha JTohaaAaoa type 
concave ccyatal diapeiaive elcfflent an provided on a Bowland cirde, and a 
aample ia provided at the positiOD where a abeet-ahaped X ray flua emitted 
bom aaid Johansson concave cxyatal diaperdve dement is faused. 
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In ih« iDftdiod itf^ AManannf the relfeaed 
described alnm. a ahen-^ap^ X 7«7 flux hmxie ao 
thtlici|^t-wise diz«ctiiRi ia Qtamted, the ahaat^ahapedX raj flux ia made 
mfMochrame* ^ mosochramatiaed sboetcbaped X ray flux ia IbcuMd on 
the auzfaoe of a aaniUa. the sKU ia auyvad atepwiM in the hd^ 
dzzectioD of themonodiamaatiaad sSieet-flhaped X ray flio, cKe sxt^ef the 
sheot-^h aped X ray flux inddent Co tha saiople is scanned, and a datedisai 
partilott in Uie Xray detection rnaane to deiect a aheot-^a|kad X ray fhix 
xeflacced ftoia the »aapk ia ttonred acsordinff ta a prtaaibmA teUCian h«9ed 
oa the inridpnt BCt|je. 

Ia the device £ra maasuxm^ the icfieeted fixofile af X vaya aa 
deocxibed above, a line-abaped X zay flux ia senerated from a line-sfaapad X 
fay sauxce, the widib'Wl&e ^yeigeDce ef an X fay ilux emitted &aa the 
line-shApvd X ray aouzee is reetxictedby the firet diveztenee leatiictiou sHt, 
aad the bciaht-wiM divesrgeitoe of the X my flux emitted finnn the fizat 
divttienoe reatxictioD alit ia lestricted fay the flecoad dive^ 
aUL A abeet-ahapedXTay flux emitted fimm the seeonddivetfioiice 
restriction aHt is made monodizaiie by X nr monchoromatixitie aieana, 
and the angle ferxa^d fay the '^m*^T'ft**?*~^ ehcct^ah^wd X ray fiitx 
incident to a sample and the sample ia scanned by aamiile aa^ acannin^ 
meana. The intrasily of an X zay nUacted &om the sample tibron^fh the 
detection aHt is detected by X ray deteetkn meana whidi ia scanned 
dtraiahttevard fay detection poortion acanning meana in the width-wise 
direction of the sheet-shaped X ray Aux incident to the X ray detection 
means. The ao^ea of dte detection dit and the detection meana at the 
detection portioa wpportinc haae harinvaoid detection sUt. X ray detection 
meana and detection portion scawning meana provided thereon axe acanned 
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liaded OQ ih* reflection vi||U t^die daffO-A^^ 
tbe MQiiile, by tha deteetUD portiQO Mppoi^^ acanzuof neaou. 
S«id lampJe angle Kianing meuui «xul detection poxtioa supportinr bane 
flnmining meane are controlled ta be dnvm by die contnl seaaji eooordinir 
ta A pnsaoribed ralatiofl sach thnt tfaa ahMt-dapwl X rnj <^ 
tke»empUu detected by said X ny dstection aeana baaed on the ancle 
fonnad by the inddent eheet-ehflped X ray flux end fiie sampte. 

In the device Ibx measunar tbe r^ectad profils rfX rays aa 
descnbed aborv«. a liiie-!ibao«d Xzay fba la genentad by a lint ahaped X 
ray amuroe, the vidth-vise divergaaoe of the X ray flux emitted ^om the 
IWshaped X ray Murcn ia redacted by the Ibet dtverQeaoe zeM 
and the hei^Vihae drrersence cf tiia Xray fhix emitted from ihefi»t 
dLveiceDee leatrictioQ alit ia ratricted bf the fiecond divergeoce festnctusi 
ahi to provide an an^ax aperture. The aheet-flhaped X ngr fim vmitted 
frdm the aeeottd dmrffence icatdcfioii slit ia made meaodmrne by X ray 
BUAochnmatizuig meana* eniitsed fraoi the X r^ moaedtroi&atxzmg mcuia. 
the Aae of iSm afaeet-ahaped X xay Atuc hsviiiB; &e aagnlar aperture in the 
hei^t'Wiae directiao irradiated npen tlie aampU ij determined by the X 
ray flux iaddence meana and the intensity of the X ray reOeciad&oan the 
aasaple tKreugh tbe detection ^ ia detceted by the X ray detection aeana. 

ray dete^ion misiuia ia acaxuked atraiehtforfrard in the vidth-wiae 
directton or di« aheet^aped X cay Snz inddent 10 title X 1^ detectka 
meana. and the ang^aa the detecticiiaUt and the detectxon means at the 
detectioa portion supportiag faaae having thereon said datectian alH. the X 
lay detection means, and the detection potrtim acannittY meana ate scanned 
by the deteccinn portion auppu^ tiag base scanoiaip meana baaed an the 
xeilectifin an^^e of the' aheet-aliapedX ray flux reflected fbm the sample. 
Said X ray fhix iTiridence aicans and Ihe detectism portiofl stquiortittf base 
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aeamdiigBieuis are ooatroUad and dnvoi tbe cflutrBl mMoaa aooanfini^ 
to a pa«8cnM reUttoa 00 that Uw ahm-shiped X finx icto 
th« saiQs4e ift detocted based on 4« an^^ft fomtd by the ifid^ 
shaped X flux and the MUDplfl: 

An X nor flax 2 emitted 6Din a line^aped X ny eouzDfr 1 ha* its 
widt^-wiee divergme zesbacted by a jlit 3. and iti ha^Uwix dnertenoe 
restricted by flUla 4 and 5 ivhidi n« fimnod Uxcb ^ ^ widdL-me 

dixectSfliQ and emaU in ths ho^&t^^viae fi/ectvm nnd£ni«A a abeet-diaped 
parallel eaoo^ X rmy flnx Sahaeqnenlly^ tiie X ray flux is made 
monodironie by Xny BumocfaitxDetteer <mh aa * cryatal 9«diofpraph or 
an appzopriote filter) to obt«ui a dbeet-aboped mrninrHmge X ray flux 7. 

Noir, the admidng direcilfla of maedoome X ray Ihu ^ 
axie» tbe vertical direction to the advaadnp direction ia on the z- and x^m$. 
The paraJlelzsffl betwess 8hset-6h^>ed S zay tSnat 7 aod sample ll ja 
a4ynited a aaaiple indiaataon and poaiiioa a4y«atiin merhetitam 9, nd 
then unfile IJ is inclined by an tfogle 0 relative to X ray flux 7, erfaich ia 
reflected on the central line af rotatioa on aur&ce of eaxnple 11 and 
reflected in the 2 0 -direction as a flbeet^ahi^ed reflected X ray flax. 

A drivisg base 1& induding a daitectaan dzivuig ms^aniioi havmg a 
detection olii 12 and a detector 14 ia driven to move detector 14 
BtraiEhtforvard in tbe e-dizectioa by Rtan C 2 9 ) (wh«re R represent* the 
distance between the center of zvitatioD of the aampk and tbe detectm 
80 that the reflected X ray flnx passes through detection dii 12 to leach 
detector 14. 

nie parallehsm of X lay lime 7 is mainUuied alter it is reflected by 
aanple 11. and therefore aach positinD of detection ^ 12 in the width-wxae 
direction oonceponda to apoatioo of sample 11 on Une Loa a Qne-tiwme 
baaiA, More spedfically. detector 14 provided foUowing detection slit 12 ia 
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«ccBiaed lA the iridlli-vte 4ii«ctlDB to soQaenti^ 

intexiaily Oil tbeliML«f sintpW list «n|^0. Tbea«D|^9(if sanipl* IX 
xelattvcloXrayfinx 7 i*»eqiwidall7 mailed «&ddrivi^ 15 
indndiDC A deUeilo& poitioa Ativing myhwiiMn to acan itoBi ghifiju rw iad 
detacxor 14 117 Bm U 0 ) in the SHiirectte in offdsr to J«q^ 
the lateiisity of die X ny fa7 detector 14 mdi th«t « nflectod 
eachpoqtioaoathetiBeLofttmplellisQfabdiiad. By analynnc the 
reflected profiles b7 an approprlstt method, flrir^ww at eecb point on Una 
L ttfty ^ obteo&ed, aad tfiickftm et e munbcr oCpcdxEtB on the aeoaple may 
be meavt&red by a^jnatisf the peielleliaDn brtweea the X ray flux and the 
■ample onfy oaoa. 
Embodiiaeirtv 

Effibsdimssts the pxeMOt mvaniuHi will hm n^m deacnbadin 
conjooctta ^nA Moasapiai^^ drawinfe. Fi^a. 4 end 5 show a device fi>r 
meeiioTing the leflected profile of Xraye accortiny to gne giabodatteBt 
theinventioa. Jig. 4 ia a eide tfew of the <favke tar meainring the 
TcllectedpTDfiWof XraTsaoeordinfftotheriBbodiiiie^ and Fie 5 ie a plan 
viewoftbeaamiUfipertiraaAdihedeteotximpaEtioa dien^ IittiicM! 
fifUM, 1 npie9eDta aline-ehaped Xiay aouroa* and a Ou twfct and a line 
aoiixoea»Iotttr>s3<^mBiaieneed. Refimkcrnwaerel 3 nprcaenti a aHt 
for leatEictlnc tbc widthwiae dprerfence of an Xray and^jEioGEmedhy leyexing 
200 thin pUtes aa large aa lOO x 20 mm and as thick aa 0.09 mm at 
intervale of 0.3 mm, 'Hitta, the -widthwiac divereeuee of the X raj 0 w may 
be rcfttrictod under 3 sirad. 

Slita4iULd 5zestBctihehaght-wlBe divergence of an X»y flux, aleo 
serve as « aht for faxnSo^ a shee^sh^wd X lay fltuc and'each have a width 
of^mmazidagapt^O.lmjn. *nie distance hetween slits 4 and is 200 
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bua m fivdar to mtiaet ^dffaHiftM dneif^ice 
nrad. 

Bdbzence ttvmervl 6 i cpim ti mUnfmontAoaaMtixa, aada 

duxmel eat cryttfll jpeebogrivli (tlu ccflediaa tw&ot ia Si (111)) i« uacd. 
Ui«ibeet-ahap«d Xr^ /las cxtncted In th» horisantal dbectim 

a^^natinwi t of weceeduig ^emcttta. ThefitUr ««rviikvMtiieXny 
ttonodioniatuer ij iniaqpeasm «ad dmple aad pzwidfti a liiebftr iotennty 
iihui OiA crystal ^eetroir^h. b«t wavdcatih Moluttoa 19 nfbor 

kfwar. 

Now, the advandnc directiim of an Xny flu emitted firoB the 
channel cut oryital gpedipgr ap h ii on tba y-axu, tha dimtion 
perpsnitiralap to the y-axia within (ha X ray flux plane ij on diA x-oxia, and 
the directiaa parpcndxcnlar to thQ x- and y- taaa ii an th« s*ana. 
Numerals 9 md 10 represent a mechuiam porCUkn xdated to tha dtfvinc t£ 
011 sample and fanmn; the samplahaM, 10 MpxeMnt» a itjuple an^a 
Manning mw^anima iodndiiig an adjosttnc madianiam tar an initial optia, 
d nprasents a sampla acQnttinc mechaniMi placed on $anplA aa^ 
«canninc madianiatti 10 and it fomad by the Z'azu ibr sdjustinf the 
panJTri iw b <,| ir ecn X ray flux 7 and tke aux&te of sampla Ui a rotating 
tnwbmlwft rdtating axonnd the s-axis, ax-axia a4iu8ting msdkaniaa^ and a 
tMialatirtn mechanitm &t a aaspla in the a- and y-dinctions. 

He£ei«ni» numeral IS i^jmata a deiactiaa ^ 
ona^cbannel detector havine a ititivith a small gap in the x-Jii^ctiBAin the 
firoat, and a adntiUatian conntar ia izsedfer lh« detaccor hexein. DeCectar 
14 can tranaiate aadacan in the x-dinctian of a sbeet^haped X rar flux 
reflected by detector 9caimmff mechanism 13. llienitatifHi txiaof 
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Ubfiar scanniaf Cbe angle rfangto tamninf necfaanfaBn 10 &r th» funpl* 
iii«^bcthtt8«ia«, both«rei&th«7nindiep«&d«Btfi«n«acli«lh8rto 
«imsUify the snechftnUni portioiL. More qiecificaUy, 16 seprcaentt a dnving 
baaeindadiDS a deteetiaQ poctiaa drivinf medtaniiBii & iraTining 
dvtectknaHt 12 and detectov 14 bavins the fiioGtiim iiTtiiediivi^ 
vhkh detaetioa aUt 12 and detector Mpiovtded thxoiith dsteetioa 
mfrhimi»n 13 are famed tp drive detectkw dit ii and detector U in the x- 
dLrectioii aodfibmed toacao Atrei^tlbrwardiii the x-di»dioo 
coire^MDjliof to tiw astfgL^ of ihe«ax}|^o1i7 a ooatml device 10. Tbtie, 
vaiioue «Utt^«QtB related to the eaaple ave jMrmitied kdependendy of 
the detectiiKi flystem. 

Tike iefiecte4 iwoffle if an X ray was tneasiired ao^^ 
ftiiowuif pxoceas, tisni^ die device tax Bieasuxing the rdlected profile cf X 
xaor* aa deecribed above. 

Ptnrt, driving baee 15 la adjusted «ucA that a aheet-ibapedXiay ilia 
eaittad fitim a d^anoet cat cryvtal ipeetncrqA peaoea ChzeuQlk dei^^ 
slit 12. ThispoaitionuiaetaeaagleO. Then, the central asis in scatumii^ 
the aneLe c£ a sample is adiovted to match the z*axiA, uan? ihe edjestittir 
medbaniim utcoiporatad ia anile mwchaniem 10. Tfieie 

adiaMmeata need be peiibzsied only eooe whea the device is instailed 

Then, the paraUdieot between Xiayfitut 7 and the m£aa «f eample 
11 eieadytisted, wamK adjpiatiBC wfrhaniam 9 ianogporate^ 
base. BytfaxaadjaBtxaeat^thcceatxalaxieineeaaniDstfaeen^c^ 
onto the ffnTfaoe ftauple. 

After the operetioa of adfustin« the paraUehm betweea thent 
santple 11 is set at a prescribed inictal angle 0 1 by saonple angle ecaoniss 
aechaniftm lO. At this tuae, aheet-Bhaped % xvy fixia 7 13 reflected on hoe 
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LoatheoetttE^aMmmnniiif che«iicllecii«8ispl« llintliediffectiaaQf 

dfltadioa jMition dciviaf aMhanum included in driving bM IS, aaXs Qie 
Mdccfeed Xtnrpm» Ifam^ dttecUoa c&l 12 hi iwdi detoctac 14. 
Kmiiit K teptemntB the duUaeabetweea the totntifliul enter «f the 
oample and the dsbectar «lit. 

ygirlet tu mtomw that tiiatnmrijttjcm acmiing of detector 14 ia 
poribmed stepwiifi. tud tlu intttttttty of X rsj xnemffwd in «tep 1 fav 
example is stoced as data 1 ia cbanud 1 is memory 17, iSbB inteiudty 
meimiredia step2isdxu t inchBanel2iit]ae]iioty iT^andMiniUriytlie 
iatentitf measaradiaatepiaadata liachAniwlinimm^ 17. 

Aftar datectcv 14istfaiisacaiui«dby tbewidtht^abXray flvzinllie 
z-diffe9tisa» d4tect&£ a^iaseUmicdtotibeud^ thereafter, tbe 

angle fif th# aamplu is nrtated ^7 ■ v«iy anaU angle to tepaac Um 
acaAAiBg opecatioiL On^a the acanningia performed up to « preset angle 
of 1. the sequence of data pointa Jn ckannd j in the aemaiy gfvea the 
Tefladed pteBla of an X ray at llu pontion afM*^ intorval 1^ en th» aample. 
Stib9eq;u«sdy» the sample ia mored properly in the T-dixeeUoo (or in ihe 
dixection if neeeasaiT) to lepeat the above aLoasntemeat. wkih that the 
thkkDesB dlstzihation of the c&tlta aaokple ia obtained. 

In this embodhnent the nflected profile of X rays in a zegicn 
c otr ea ponding to tfie indtfa of an X my Qjmx along a line on a aample ia 
meaanred for Che nnmher ct acanni gg atopa by detector 14 tn4y with a 
sin^ adJtaatneat of ^ angle of the eample. and thsiBEova time lequii^ 
for fflsaauring the thidmeaa imay he aigoiScaatly mdooed. 

If the xesalt of ^a thickaeaa £ataihutin& thiu obtained ia ind^^ 
in a display Id the like, changaa in the tWyw^f^ ynUi^ the suAce of 
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BWPjiairiiimi»conacctodtothewBi|J«b«e,ft<lte 
number samplM may be iik«asuied (bt A sbartov 

Aowi«w>tih0«nbodiuratQflJ^pMeiitSnvealiaa. LitbU 
embodktMiit, m <me-ifimfiaaioBalpodtion toisHive datocior 19 it tiaod m 
place of oae chitnuri detector 14 accorfigg tP the abcav ambcdijient For 
oae^Tn firMqn i l poaiiifln aenattav detector 19^ AFSTO OPoaitaoDSettaBive 
Pniiottianal Comter) Iwvxni; as d&ctivt 

bet^t of 10 miBi a poatticmal rastdatiim otfOJS nut ii uaed. Hie number ai 
diamieb may be axUtrazflr edectad in tbe cange fbm 356 to 1034 
rheimpyt by a mnlti-cbanafll analyser 21, 

TbcpxttoeaaqfKindsDf a reflected Xn^ to detection slit IZiathe 
same aa the above embodiment X flux 7 ba:vin$ readied to one- 
dimfin^oiia) pooitios aes^yve ddtesto; IS lULs iss inteaeily motdad &r 

multi-channel ana^yxBT 21. After the aieamrenent for a pnaet time 
period, tlw ineaaazed intenaity is tranifiEErad te each 
17&nB mnlti-dLatuiel analyser 31 aod Moved $$ tbe intmai^ at the aaide 
afOi. Tlien. theaaeleofdieaampleitfiotatadlqf aprescdbedve^ 
anffb fay angla tannine mtrfianina 10, and die above opentian ia 
Tfpeated up to tbe pxeieabad angle o£ 9 , . 

Huoii^ t^e above pxocese, tbean^ of 0 ia tteasnmd from 0.3* te 
1.0* i^iile aelectinr 250 for tbg number of riiannria. Hie data poiAt 
seqaenceineaich cfaaniMl in memory ITpvesaicAactedptgfileafXrays 
aloDf tiiM L cm the aamplt, and taerBia» riflected pnfilaa at 64 pci^ 
obtainad indndiiig 4 cbennd. Huthkknesa is obtaiiied along line L on 
taaplt 11 based on each oscillation pattetn, whik tibe effective length of 
ane'dimensional position teoiittve detector 19 is SO mm, the ividth of X lay 
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flax 7 ii 30 mB^ and tLcR^eir* «Sictm tfckJkiwai ^ 

oa the sastple. Mora apedSaJly, the 38 tfairknesif m obUiafedlbr th» 

itf 30 in oD waplB li imly' with a ibigl* <smpk 
llwa, the aanqtlA it moved ill tlitt y-diredion 
necesBaiyX t2i9 abM meMWW nt U nv«8ted to obc^ 
dialnbitlifln of the iikUn sauplo 1}. 

In tbi» vmbodixbvDU the xttflected pmofilei of X jqrvin tht xn^ttn 
eozx«ipon£iV to tho width of on X aqr fltix olooog A cez^ 
sampla may be QMosorcd with 0AI7 a sbide oannplft oagSs adiustiu&t 
without wrwnnitig' the detoctOT in tho width-vlM direction (tf the X v«y float, 
asd thoYc&ire time ttq^md for maaooilas may bo fotOtm ihotte&odL 

Flf^TdiowaaaothorombodiiHoiitoftheiimiition. Asiathecaoo 
with tho emhodimenta shown in Figo. 4 and 0» a hao-ahiqiod X nf bouzco io 
Mssdt A £3sii» used £bir reMrictuie tho widthwioo dzvarBwaoo of X ny flax 7. 
a tomple hose and a detector dxivincbooeoM iiottaiodindependoat of each 
other, end a delMctor capohlo of MM i inl iiy driving or a portion oensitxvo 
deteccorionoed. UiLtikotheandiodittjaitaBhot«ai&Rp.4«cid«. a 
Jdhanooon ooncavo czystal diversive tkoient S2 ia modftr tho oyotal 
apeetropuph, an X to^ flux havine an aneolar apertozo ia pvodwd. and 
aacular ocaoninc ie paKfoaned hy a dri%ddg mochfuiigm 23 ibr an inadont 
alit proviM in iho firoau oTihe aanqilo. 

In Fig. 7, t^azence numeral Zl lepi ao an ta tho JohonaoiiacoDcavo 
OTital diji»eni¥e elcaocnt, 4 a aht fiindnf a iioeado X r^ 
■n indtot sht for angnlar franniny la genera], if in ovtkal oouzoe and a 
dUpezaivt elttnent are pieced on aRoi^BAcI dxde. 00 X rajr hariog sn 
angolar apartnxv imitted from the oyticel aouzce lo diai»en«d by the 
4ispoi«iveoIfi9(nentandfbcoo6dtoanep«ntaatbeBoi^ Kexfim. 
pseudoXrayaouzce4uina]in0-ahw, tho focusing point alao takes a 
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Use- <L) ibjpe. 

Now. JohflDstoo Qosem eqrMZ dii9eisty« etanent U baviae > ^ 
(220) leQectiasi flQjfaot if UxKvted, itradU^ 
an ansQlmr tg^ertttte mittad 6ctt tht i&d « X nj fl« 
tngnlax^cstuxeof I*ispfodixoedoQ iiDeU The diatanco between 
incufeat aUt S and detMtft«n dit 12 ibr an^ acanx^ 
SOOnn. lliepQsitumtaaeasiimsanqiilaUitumttcli^ 
sample incUtiatittn/lpotition adjiistift^ mwhaaMm 9. and ttioi teidant aUt 8 
U asic^e^scanoed atni^cfbrwanl in tha »-dTO 
cf 4ia X cay fiuz ioddcnl to tiie auqple). 

In vyDclmiiiiaD dke atniffhtfarward aranwiiif of incident allt 8, 
detection a3H 12 is aba acannad atraishififfwazd in th« kh)^^ 
dtodetectatefi«ct«dX»ky- H&emfter* Oa maasuresieat of irefiaoted 
pnfiks ia pec<banad, as ia die caaa wiCk thacmbodimente aa ahown in Pi^ 
4 and 6. 

In this ambodiinaiitk n indi w aiininf lafrlmnimn does not liave tn 
be provided tD dba aamplvbase. wfaidli adnntaeaoujfty atmpUfiet tb« 
a w wti u ctiim tha aampla baaa and makai H aaaiar to mannSMtam a 
larger aam]^ baML 

Nan. anocber embodiinaQt of the invcsxtion ia abown in F^. S. In 
the ambodiaieni abown in Ti^. 8, a tirc»*dinienaianal poaitioa senaitive 
datactor 2413 uxdibrtbtX ray detaetoriatbBanbodimfintabfOvnittHe. 7- 
In this anabodxiftent, tba macbaniama acsnninp th« an^ of an X imy 
flux isddeat ta tba aampU axa all camoved, and a latfft width X ny <hu 
ha\1ae a larea ifldth wltb a lareer angular ranea ia in^diat^ 
•anijjla at paaitimia to naaam, and twdnnan^tonal paattkn senativa 
detector 24 aimultaoeousty lecOKds in&naati(» on tite povition oftbe 
5au[de in tba widUi-wiae diraetiaa of an X zay flax aod anenbff 
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mfnnnatirt tt «f » wflacted pwaffle in th^ attcidgr dirocboa. Hmia.an 

madunmn I6,iucifa tftsttfaepoiitiaaflftlkefSlfflmiybea4ii^^ 

In tlilt imlMidinitntt di> v^le sccning o^tibc ff and tte 
/rwminyof the <leCvcter aaiaeoeaMxy, which idvaAUcvinuly freatly 
t hoifUnt time reggiiid for meaMtteapwit mad g gnifiran Cty tu&pUfiastbe 
cootftnietion tff the uoiplA haM. 
££tes «f th« Inventiim 

A* in ^ Ibregomi; «ccatdixitf to the pnamt uivcnoioo, as X voy 
imdkted uiraii 4 caittpla i» fonned into m afaeet-shiped Xxay Qux, «X 
teflacted from «achpfwitiQ!B oa th«cnniaf Uiw ef die 3C ray Dux and the 
■ampleiAmeaaiuQdmdzeooTilBd&reachpoflitm md 

^erefiffe a muaber of rafiected praAlea of X xayi in a ite^ 
to tha width of the X xay fiux maj be mMBorad aloap ahae«a the aamida 
by a am^e antular a^ualAiaoL of Uia gaxMxplmt whkh gicatfy xodooet 
time xaiiiiixed efaeaaainif the D«ofilB9 aad also Az^^ 
requind &r meamna^ the tfakkneaa of film. 
Brief Description of theDnwinea 

Fig, luavunrdiowincadavxtflbrineaauiinethaivll^^ 
of X ray« aoeorduiK to the pre9«iii mvcntm Ibsr measozuig a uuttber of 
nflected proSley of X raya with a sixuiLt eample indinatioa^iostaon 
B4iustment alooe a line OQ the «^«*pT"; 

Fit' 2 is a view thewi&g thehaaic CQDitnictkm cCa oooventiona] 
davka fi»r meaauziBf the nflactad prdQa of X nyv; 

FiC- Suafraiphahuwinf anecMnpledfthenflectiedpieofi^ 

ray: 

Pif. 4ifl a side view offl device for ineaoining the Tdlectedpxoille of 

£0. 
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